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ABSTRACT
Background Ultrasonography is superior to other im-
aging modalities for detecting salivary gland diseases. 
However, there have been no reports of the results of 
salivary gland screening with ultrasonography. In this 
study, the salivary glands were also observed during 
thyroid ultrasonography to determine the degree of sali-
vary gland abnormalities detected by ultrasonography.
Methods This study was conducted retrospectively 
using medical records. It assessed the association 
between the following abnormal findings detected dur-
ing thyroid ultrasonography and their final diagnoses: 
atrophy/swelling, unclear demarcation from surround-
ing tissues, decreased salivary gland parenchyma echo 
level, heterogeneity of parenchyma, hypervascularity of 
salivary gland parenchyma, dilatation of the ducts, and 
a mass within the gland.
Results Of the 908 patients who underwent thyroid 
ultrasonography, salivary gland abnormalities were 
detected in 36 (4.0%) patients. Of the 36 patients with 
abnormal ultrasonographic findings, 22 underwent 
further examination. Of the 22 patients, 16 received 
definitive diagnoses of salivary gland diseases.
Salivary gland disorders were considered to be absent in 
patients with only heterogeneity of the salivary glands 
observed on ultrasonography. Salivary gland disorders 
in all patients with further abnormal ultrasonographic 
findings such as atrophy/swelling, unclear boundary, or 
hypervascularity in addition to internal heterogeneity 
were confirmed by further blood examinations and 
imaging studies. We were able to detect autoimmune si-
aladenitis such as Sjögren’s syndrome and IgG4-related 
sialadenitis by ultrasonography in patients without obvi-
ous symptoms.
Conclusion Salivary gland screening during thyroid 
ultrasonography revealed abnormal findings including 
Sjögren’s syndrome and IgG4-related sialadenitis in 
about 4% of the patients. Thus, ultrasonography may 
also be useful for early detection of autoimmune dis-
eases of salivary glands.
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Minor abnormalities of the salivary glands are difficult 
to detect using computed tomography or magnetic 
resonance imaging and asymptomatic lesions are rarely 
detected incidentally. On the other hand, ultrasonog-
raphy can scan the salivary glands in detail and detect 
minor salivary gland abnormalities,1, 2 and can be rec-
ommended as the initial imaging modality for salivary 
gland tumors.3
However, few hospitals perform ultrasonography 
for the whole neck, including the salivary glands during 
thyroid ultrasonography, although thyroid ultrasonog-
raphy is part of the routine work-up at several hospitals. 
We perform whole-neck scanning for patients undergo-
ing thyroid gland examination in our department. 
Ultrasonography is performed for the submandibular 
and parotid glands, even if there are no abnormal find-
ings or lesions in the salivary glands.4 Therefore, sali-
vary gland abnormalities may be detected incidentally 
on thyroid ultrasonography.
The aim of this study was to determine the fre-
quency of detection of salivary gland abnormalities on 
thyroid ultrasonography by retrospectively reviewing 
the medical records. Furthermore, we retrospectively 
investigated the abnormal ultrasonographic findings of 




This study was approved by the Institutional Review 
Board of Tottori University (Approval No. 19A122) and 
was performed in accordance with the Declaration of 
Helsinki.
The participants included 908 consecutive patients 
who underwent salivary gland evaluation during thyroid 
ultrasonography at the department of Otolaryngology, 
Head and Neck Surgery, Tottori University between 
July 2016 and July 2019.
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Ultrasonography machines
We used an Acuson S2000 ultrasound system with a 
14L5 (5–14 MHz) and 9L4 (4–9 MHz) linear transducer 
(Siemens Medical Solutions, CA) and Arietta E70 
with an L441 (2–12 MHz) linear transducer (Hitachi 
Healthcare, Tokyo, Japan).
Examination procedures
All patients were scanned in the supine position 
with their necks slightly extended. The ultrasound 
examinations were performed according to established 
procedure, by two head and neck surgeons and two 
sonographers with over 5 years of experience in 
performing these procedures.1 The procedure involved 
scanning the thyroid gland first, followed by the lymph 
nodes along the internal jugular vein and finally, the 
submandibular and parotid glands.
Criteria
Atrophy/swelling, unclear demarcation from the sur-
rounding tissues, decreased salivary gland parenchyma 
echo level, heterogeneity of parenchyma, hypervas-
cularity of salivary gland parenchyma, dilatation of 
the ducts, and tumor within the gland were defined as 
abnormal findings of the submandibular and parotid 
glands.5–7
Reviewing the images and the diagnoses
All the ultrasonographic reports and stored images 
were reviewed by two head and neck surgeons and two 
sonographers. Only the first documented findings of 
salivary gland abnormalities were evaluated in patients 
who underwent more than one round of ultrasound 
examination during the study period. We retrospec-
tively searched the medical records for the diagnoses of 
patients with the abnormal ultrasonographic findings 
mentioned above.
RESULTS
Of the 908 patients who underwent thyroid ultrasonog-
raphy, salivary gland abnormalities were detected in 36 
patients. Of the 36 patients with abnormal ultrasonog-
raphy findings, 22 underwent additional examination. 
Of the 22 patients, 16 received definitive diagnoses of 
salivary gland diseases (Fig. 1).
The characteristics of 36 patients with salivary 
gland abnormalities detected on ultrasound are shown 
in Table 1. The participants included 10 men (27.8%) 
and 26 women (72.2%) and the mean age was 64.8 
years. The types of the thyroid disease affecting the 36 
patients is also shown in Table 1. Two patients (5.6%) 
had no thyroid disease.
The breakdown of the abnormal findings detected 
by ultrasonography in the 36 patients is shown in Fig. 2. 
Fourteen patients of the 36 patients with abnormal ultra-
sound findings did not receive further examinations; one 
patient received treatment for another disorder first, and 
the other 13 patients did not wish to undergo additional 
Fig. 1. Flowchart of the patients involved in this study.
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examination because of their advanced age (average age 
of 13 patients: 74.2 years) and were asymptomatic.
The salivary gland disorders in all patients with 
abnormal ultrasonographic findings such as atrophy/
swelling, unclear boundaries, or hypervascularity in 
addition to internal heterogeneity were confirmed by 
further blood examinations and imaging studies.
Patients with salivary gland tumors detected on 
ultrasonography underwent fine needle aspiration 
cytology.
Six patients with only heterogeneity of the salivary 
glands underwent additional blood examinations and as 
a result, none of the patients had abnormal autoantibody 
or amylase levels. Therefore, salivary gland disorders 
were thought to be absent in these patients. Their aver-
age age was 45.8 years.
The details of the salivary gland disorders of 16 
patients were as follows: 4 patients had of Sjögren’s 
syndrome, 1 patient had IgG4 related sialadenitis, 1 pa-
tient had parotid gland hypoplasia, 3 had postoperative 
sialadenitis, 1 had malignant lymphoma, 3 had benign 
tumors, 2 had intraglandular swelling in the lymph 
nodes, and 1 had salivary calculi.
DISCUSSION
There are few reports of salivary gland diseases discov-
ered incidentally during thyroid ultrasonography. Of the 
908 patients who underwent thyroid ultrasonography in 
this study, salivary glands abnormalities were detected 
in 36 patients on ultrasonography, which was 4.0% of 
the total study population.
There is no association between thyroid disease 
and salivary gland disease except for conditions such as 
Hashimoto’s disease and autoimmune sialadenitis.8 The 
thyroid disorders affecting the participants of this study 
included several nodular diseases, but autoimmune 
thyroid diseases such as Hashimoto’s thyroiditis were 
uncommon at 14% (128/908), because head and neck 
surgeons perform surgery primarily to treat thyroid 
disease. In this study, only one of five patients with 
autoimmune salivary gland diseases (four patients with 
Sjögren’s syndrome and one with IgG4 related sialad-
enitis) also had Hashimoto’s disease. In this study, many 
patients who were targeted for thyroid ultrasonography 
were aimed at examining and following nodular lesions 
for which surgery is indicated in otolaryngology and 
head and neck surgery. On the other hand, the disease 
that is the subject of medical treatment is the major 
concern in endocrinology. Thus endocrinologists are 
more likely to detect autoimmune thyroid diseases such 
as Hashimoto’s thyroiditis on thyroid ultrasonography, 
it was thought that the probability of detecting autoim-
mune salivary gland disorders would be higher on 
salivary gland ultrasonography.
Patients with only heterogeneity of the salivary 
glands were thought to be free of salivary gland disor-
ders. On the other hand, salivary gland disorders were 
confirmed in all patients with further abnormal ultra-
sonographic findings such as atrophy/swelling, unclear 
boundaries, or hypervascularity in addition to internal 
heterogeneity. The mean age of the patients with only 
heterogeneity was 45.8 years. They were too young to 
Table 1. Basic characteristics of patients
Patients n = 36
Sex (Male/Female) 10/26
Age (mean ± SD) 64.8 ± 14.8 years
Breakdown of thyroid disease
  Nodular hyperplasia 10 (27.7%)
  Postoperative thyroid carcinoma 10 (27.7%)
  Hashimoto’s thyroiditis 4 (11.1%)
  Papillary thyroid carcinoma 4 (11.1%)
  Nodular hyperplasia + Hashimoto’s thyroiditis 1 (2.8%)
  Cyst 1 (2.8%)
  Papillary thyroid carcinoma + Nodular hyperplasia 1 (2.8%)
  Folicular tumor 1 (2.8%)
  Basedow disease 1 (2.8%)
  Painless thyroiditis 1 (2.8%)
  No findings 2 (5.6%)
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develop chronic sialadenitis. Thus, the abnormal find-
ing of parenchymal heterogeneity in the salivary gland 
may be more indicative of autoimmune sialoadenitis 
at an early stage, in which blood investigations failed 
to demonstrate any abnormalities other than changes 
due to chronic sialadenitis. There have been reports of 
patients with IgG4-related sialadenitis, in whom the 
serum IgG4 levels did not meet the diagnostic criteria, 
even when the salivary glands appeared abnormal on 
ultrasonography.9, 10
In this study, we were able to detect salivary gland 
diseases such as Sjögren’s syndrome and IgG4-related 
sialadenitis by ultrasonography. Since minor changes 
in the salivary glands cannot be detected by computed 
tomography or magnetic resonance imaging,11, 12 they 
are unlikely to be detected incidentally in patients who 
do not present with prominent symptoms. IgG4-related 
sialadenitis and Sjögren’s syndrome, which often coex-
ist with other systemic or autoimmune disorders, are 
difficult to diagnose till the development of symptoms. 
However, the former causes irreversible fibrosis of 
the tissues as the disease progresses, and the latter 
causes serious symptoms as the disease develops.13, 14 
Therefore, careful follow-up is necessary even if the 
patient is asymptomatic, and early detection and treat-
ment of these diseases are vital. The salivary glands are 
superficial and can easily be visualized on ultrasonogra-
phy. Therefore, it is worthwhile to examine the salivary 
glands during thyroid ultrasonography. However, the 
frequency and duration of follow-up for a patient sus-
pected of autoimmune sialadenitis on ultrasonography 
needs to be investigated.
The salivary glands are superficial and can easily 
be visualized on ultrasonography. Therefore, it is worth-
while to examine the salivary glands during thyroid 
ultrasonography. However, the frequency and duration 
of follow-up for a patient suspected of autoimmune 
sialadenitis on ultrasonography needs to be investigated.
We realize that this study had some limitations. 
First, the study design was retrospective and was based 
on medical records. Therefore, the course of the abnor-
mal salivary gland findings detected by ultrasonography 
remains unclear. Second, some patients with salivary 
gland abnormalities detected on ultrasonography did not 
Fig. 2. The breakdown of the abnormal findings detected by ultrasonography for 36 patients Salivary gland disorders were confirmed in 
all patients with further abnormal ultrasonographic findings such as atrophy/swelling, unclear boundaries, or hypervascularity in addi-
tion to internal heterogeneity.
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undergo further examinations. Third, the ultrasonogra-
phy findings of the salivary glands may be influenced 
by individual differences and age, and the relationship 
between the abnormal ultrasound findings and the 
disease is unclear.
In conclusion, salivary glands screening during 
thyroid ultrasonography revealed abnormal findings 
in about 4% of patients. These patients included 
Sjögren’s syndrome and IgG4-related sialadenitis. 
Ultrasonography may also be useful for the early detec-
tion of autoimmune salivary gland diseases.
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